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Art Unit: 2123 



DETAILED ACTION 



1. 



Claims 1-13 of the application have been examined. 



Information Disclosure Statement 



2. Acknowledgment is made of the information disclosure statements filed on March 
28, 2001 and August 26, 2003 together with copies of the patents and papers. The 
patents and papers have been considered in reviewing the claims. 



4. The disclosure is objected to because of the following informalities: 

In Page 2, Para 0006, "Another prior art method includes connecting on on-chip 
capacitor between the internal supply leads" appears to be incorrect and it appears that 
it should be "Another prior art method includes connecting one on-chip capacitor 
between the internal supply leads". 



Drawings 



3. 



The drawings submitted on 28 March 2001 are accepted. 



Specification 
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In Page 3, Para 0009, "Figure 5a shows a schematic 44 of an implementation of 
the method of Figure 3" appears to be incorrect and it appears that it should be "Figure 
5a shows a schematic 44 of an implementation of the method of Figure 4". 

In Page 4, Para 001 1 , "a discharging phase when V in st < V ave ; and a charging 
phase when Vjnst< V av e." appears to be incorrect and it appears that it should be, "a 
discharging phase when V in st < V ave ; and a charging phase when Vinst> V aV e". 

In Page 7, Para 0032, "each of the bump and grid components is then connect 
by a via 78a-78i" appears to be incorrect and it appears that it should be, "each of the 
bump and grid components is then connected by a via 78a-78i". 

In Page 8, Para 0032, "the nine sections are arranged in a three-by-three grid 
with the ten channels serving as connections between each of the sections" appears to 
be incorrect and it appears that it should be, "the nine sections are arranged in a three- 
by-three grid with the twelve channels serving as connections between each of the 
sections". 

In Page 8, Para 0033, "and ten routing channels 82a-82l" appears to be incorrect 
and it appears that it should be, "and twelve routing channels 82a-82l". 
Appropriate corrections are required. 

Claim Rejections - 35 USC § 103 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

6. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

7. Claims 1, 2, 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Larsson ("Resonance and damping in CMOS circuits with on-chip decoupling capacitance", 
IEEE 1998) in view of Evans (U.S. Patent 6,240,246) and Jackson et al. (U.S. Patent 
3,808,370), and further in view of Ogawa et al. (U.S. Patent Application 2002/001 1 885) and 
Herrell et al. ("Modeling of power distribution systems for high-performance microprocessors", 
IEEE 1999). 

7.1 Larsson teaches Resonance and damping in CMOS circuits with on-chip decoupling 
capacitance. Specifically, as per claim 1, Larsson teaches an apparatus for modeling a 
resonance circuit of a microprocessor (Page 850, Fig. 1; Page 849, CL1, Para 1, LI -6; Page 849, 
CL1, Para 3, Ll-2; Page 849, CL1, Para 3, LI 1-13; Page 849, CL2, Para 1, L2-5; Page 849, CL2, 
Para 2, Ll-8; Page850, CL1, Para 4; Page 850, CL2, Fig 2; Page 854, CL1, Para 3 to CL2, Para 
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1). Larsson does not expressly teach an apparatus for modeling an anti-resonance circuit of a 
microprocessor. Evans teaches an anti-resonance mixing filter implemented using analog 
components (CL1, L47-51; Fig 1, Fig 2 and Fig 3; CL2, L8-16; CL2, L65 to CL3, L10; CL3, 
LI 6-30), as the anti-resonance circuit isolates the oscillations that are amplified when operating 
at resonant frequencies (CL1, L47-49). It would have been obvious to one of ordinary skill in 
the art at the time of Applicants' invention to modify the apparatus of Larsson including an 
apparatus for modeling a resonance circuit of a microprocessor with the apparatus of Evans that 
included an anti-resonance mixing filter circuit. The artisan would have been motivated because 
that would allow modeling an anti-resonance circuit of a microprocessor and the anti-resonance 
circuit would isolate the oscillations that would be amplified when operating at resonant 
frequencies. 

Larsson does not expressly teach an apparatus for modeling an anti-resonance circuit of 
a microprocessor. Jackson et al. teaches an anti-resonance mixing filter implemented using 
digital filter equipment consisting of delay circuits, variable amplifier circuit, fixed amplifier 
circuit and a summer (CL1, L6-15; CL1, L47-51Fig 2a; CL5, L36-51), as that allows 
determining the anti-resonance information of the circuit (CL1, L47-51). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
apparatus of Larsson with the apparatus of Jackson et aL that included an anti-resonance 
mixing filter implemented using digital filter equipment consisting of delay circuits, variable 
amplifier circuit, fixed amplifier circuit and a summer. The artisan would have been motivated 
because that would allow modeling an anti-resonance circuit of a microprocessor and 
determining the anti-resonance information of the circuit. 
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Larsson teaches a load model that simulates the resonance circuit (Page 850, Fig. 1; Page 
849, CL1, Para 1, Ll-6; Page 849, CL1, Para 3, Ll-2; Page 849, CL1, Para 3, LI 1-13; Page 849, 
CL2, Para 1, L2-5; Page 849, CL2, Para 2, Ll-8; Page850, CL1, Para 4; Page 850, CL2, Fig 2; 
Page 854, CL1, Para 3 to CL2, Para 1). Larsson does not expressly teach a load model that 
simulates the anti-resonance circuit. Jackson et al. teaches an anti-resonance mixing filter 
implemented using digital filter equipment consisting of delay circuits, variable amplifier circuit, 
fixed amplifier circuit and a summer (CL1, L6-15; CL1, L47-51Fig 2a; CL5, L36-51), as that 
allows determining the anti-resonance information of the circuit (CL1, L47-51). It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
apparatus of Larsson that included a load model that simulates the resonance circuit with the 
apparatus of Jackson et al. that included an anti-resonance mixing filter implemented using 
digital filter equipment consisting of delay circuits, variable amplifier circuit, fixed amplifier 
circuit and a summer. The artisan would have been motivated because that would allow 
modeling an anti-resonance circuit of a microprocessor and determining the anti-resonance 
information of the circuit. 

Larsson does not expressly teach a transistor that simulates at least one high frequency 
capacitor, wherein the transistor is connected in parallel with the load model. Jackson et al. 
teaches a transistor that simulates at least one high frequency capacitor (Fig 1; Page 1, Para 0001, 
L10-14; Page 1, Para 0007, Ll-12; Page 23, Para 0229), as that allows internal circuit 
configurations of LSI circuit to be accurately simulated with transistor models, interconnected 
resistance models and capacitance models (Page 1, Para 0007, L7-12); and the transistor 
description of the LSI model reduces the number of transistors constituting the model (Page 4, 
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Para 0049, L5-7). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the apparatus of Larsson that with the apparatus of Jackson et 
al. that included a transistor that simulated at least one high frequency capacitor. The artisan 
would have been motivated because that would allow internal circuit configurations of LSI 
circuit to be accurately simulated with transistor models, interconnected resistance models and 
capacitance models; and the transistor description of the LSI model would reduce the number of 
transistors constituting the model. 

Larsson does not expressly teach that the transistor is connected in parallel with the load 
model. Herrell et al. teaches that the transistor is connected in parallel with the load model 
(Page 240, CL1, Para 1, Ll-7; Page 240, CL2, Para 2, Ll-7; Page 241, CL1, Para 2, Ll-3; Page 
241, CL2, Para 1, LI -4; Page 241, CL2, Fig 2), as that allows capturing the main features of the 
power distribution network with a simplified equivalent circuit (Page 241, CL2, Para 1, Ll-4). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the apparatus of Larsson that with the apparatus of Herrell et al. that included the 
transistor connected in parallel with the load model. The artisan would have been motivated 
because that would allow capturing the main features of the power distribution network with a 
simplified equivalent circuit. 

Larsson teaches a capacitor that simulates an intrinsic capacitance of a section of the 
microprocessor (Page 850, Fig. 1; Page850, CL1, Para 4; Page 850, CL2, Fig 2). Larsson does 
not expressly teach a capacitor that simulates an intrinsic capacitance of a section of the 
microprocessor, wherein the capacitor is connected in parallel with the load model. Herrell et al. 
teaches that the capacitor is connected in parallel with the load model (Page 240, CL1, Para 1, 
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Ll-7; Page 240, CL2, Para 2, Ll-7; Page 241, CL1, Para 2, Ll-3; Page 241, CL2, Para 1, Ll-4; 
Page 241, CL2, Fig 2), as that allows capturing the main features of the power distribution 
network with a simplified equivalent circuit (Page 241, CL2, Para 1, Ll-4). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
apparatus of Larsson that with the apparatus of Herrell et al. that included the capacitor 
connected in parallel with the load model. The artisan would have been motivated because that 
would allow capturing the main features of the power distribution network with a simplified 
equivalent circuit. 

7.2 As per claim 2, Larsson, Evans, Jackson et ah, Ogawa et al. and Herrell et al. teach 
the apparatus of claim 1. Larsson teaches that the load model simulates the resonance circuit 
with a resistor (Page 850, Fig. 1; Page 849, CL1, Para 1, Ll-6; Page 849, CL1, Para 3, Ll-2; 
Page 849, CL1, Para 3, LI 1-13; Page 849, CL2, Para 1, L2-5; Page 849, CL2, Para 2, Ll-8; 
Page850, CL1, Para 4; Page 850, CL2, Fig 2; Page 854, CL1, Para 3 to CL2, Para 1). Larsson 
does not expressly teach that the load model simulates the anti-resonance circuit with a resistor. 
Jackson et al. teaches an anti-resonance mixing filter implemented using digital filter equipment 
consisting of delay circuits, variable amplifier circuit, fixed amplifier circuit and a summer (CL1, 
L6-15; CL1, L47-51Fig 2a; CL5, L36-51), as that allows determining the anti-resonance 
information of the circuit (CL1, L47-51). It would have been obvious to one of ordinary skill in 
the art at the time of Applicants' invention to modify the apparatus of Larsson that included the 
load model simulating the resonance circuit with a resistor with the apparatus of Jackson et al. 
that included an anti-resonance mixing filter implemented using digital filter equipment 
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consisting of delay circuits, variable amplifier circuit, fixed amplifier circuit and a summer. The 
artisan would have been motivated because that would allow modeling an anti-resonance circuit 
of a microprocessor and determining the anti-resonance information of the circuit. 

7.3 As per Claims 8 and 9, these are rejected based on the same reasoning as Claims 1 and 2, 
supra. Claims 8 and 9 are method claims reciting the same limitations as Claims 1 and 2, as 
taught throughout by Larsson, Evans, Jackson et al., Ogawa et al. and Herrell et al. 

8. Claims 3 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Larsson 
("Resonance and damping in CMOS circuits with on-chip decoupling capacitance", IEEE 1998) 
in view of Evans (U.S. Patent 6,240,246) and Jackson et al. (U.S. Patent 3,808,370), and further 
in view of Ogawa et al. (U.S. Patent Application 2002/001 1885), Herrell et al. ("Modeling of 
power distribution systems for high-performance microprocessors", IEEE 1999) and Lane (U.S. 
Patent 4,459,566). 

8.1 As per claim 3, Larsson, Evans, Jackson et al., Ogawa et al. and Herrell et al. teach 
the apparatus of claim 2. Larsson does not expressly teach that the resistor is a voltage 
controlled resistor. Lane teaches that the resistor is a voltage controlled resistor (CL1, L65 to 
CL2, LI 1), because as per as Ogawa et al. the internal impedance of the LSI circuit varies 
depending on the input signals and voltages at the power terminals and the variations in the 
internal impedance or resistance makes complicated current waveforms (Page 2, Para 001 1, LI - 
5). It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
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invention to modify the apparatus of Larsson with the apparatus of Lane that included the 
resistor being a voltage controlled resistor. The artisan would have been motivated because the 
internal impedance of the LSI circuit would vary depending on the input signals and voltages at 
the power terminals and the variations in the internal impedance or resistance would make 
complicated current waveforms. 

8.2 As per Claim 10, it is rejected based on the same reasoning as Claim 3, supra. Claim 10 
is a method claims reciting the same limitations as Claim 3, as taught throughout by Larsson, 
Evans, Jackson et al., Ogawa et aL, Herrell et al. and Lane. 

9. Claims 4-5 and 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Larsson ("Resonance and damping in CMOS circuits with on-chip decoupling capacitance", 
IEEE 1998) in view of Evans (U.S. Patent 6,240,246) and Jackson et al. (U.S. Patent 
3,808,370), and further in view of Ogawa et al. (U.S. Patent Application 2002/001 1885), 
Herrell et al. ("Modeling of power distribution systems for high-performance microprocessors", 
IEEE 1999) and Culler (U.S. Patent 6,370,678). 

9.1 As per claim 4, Larsson, Evans, Jackson et al., Ogawa et al. and Herrell et al. teach 
the apparatus of claim 1. Larsson does not expressly teach that the load model simulates the 
anti-resonance circuit in synchronization with a clock cycle. Culler teaches that the load model 
simulates the anti-resonance circuit in synchronization with a clock cycle (CL3, L30-42; CL4, 
L49-59), as that allows determining the primary resonant frequencies of the power supply 
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circuits; the resonant frequency of the on-chip power supply circuit is used as input to the initial 
floor planning (CL4, L55-59) and to adjust the synthesis of the core logic circuit (C15, L24-35). 
It would have been obvious to one of ordinary skill in the art at the time of Applicants' invention 
to modify the apparatus of Larsson with the apparatus of Culler that included the load model 
simulating the anti-resonance circuit in synchronization with a clock cycle. The artisan would 
have been motivated because that would allow determining the primary resonant frequencies of 
the power supply circuits; the resonant frequency of the on-chip power supply circuit would be 
used as input to the initial floor planning and to adjust the synthesis of the core logic circuit. 

9.2 As per claim 5, Larsson, Evans, Jackson et aL, Ogawa et aL, Herrell et al. and Culler 

teach the apparatus of claim 4. Larsson does not expressly teach that the clock cycle is 
generated by a central processing unit clock. Culler teaches that the clock cycle is generated by a 
central processing unit clock (CL3, L30-31), as the clock cycle affects the resonant frequency of 
the IC package since many harmonics are present in such clock signals (CL3, L30-35); and it is 
necessary to determine the resonant frequency of the power circuits so they could be used as 
inputs to the initial floor planning (C14, L55-59). It would have been obvious to one of ordinary 
skill in the art at the time of Applicants' invention to modify the apparatus of Larsson with the 
apparatus of Culler that included the clock cycle generated by a central processing unit clock. 
The artisan would have been motivated because the clock cycle would affect the resonant 
frequency of the IC package since many harmonics would be present in such clock signals; and it 
would be necessary to determine the resonant frequency of the power circuits so they could be 
used as inputs to the initial floor planning. 
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9.3 As per Claims 1 1 and 12, these are rejected based on the same reasoning as Claims 4 and 
5, supra. Claims 1 1 and 12 are method claims reciting the same limitations as Claims 4 and 5, as 
taught throughout by Larsson, Evans, Jackson et al., Ogawa et al., Herrell et al. and Culler. 

10. Claims 6 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Larsson 
("Resonance and damping in CMOS circuits with on-chip decoupling capacitance", IEEE 1998) 
in view of Evans (U.S. Patent 6,240,246) and Jackson et al. (U.S. Patent 3,808,370), and further 
in view of Ogawa et al. (U.S. Patent Application 2002/001 1885), Herrell et al. ("Modeling of 
power distribution systems for high-performance microprocessors", IEEE 1999), Culler (U.S. 
Patent 6,370,678) and Kunimoto et al. (U.S. Patent 5,223,653). 

10.1 As per claim 6, Larsson, Evans, Jackson et al., Ogawa et al., Herrell et al. and Culler 

teach the apparatus of claim 4. Larsson does not expressly teach that the load model begins to 
simulate the anti-resonance circuit on a leading edge of the clock cycle. Kunimoto et al. teaches 
that the load model begins to simulate the anti-resonance circuit on a leading edge of the clock 
cycle (Fig 1; CL1, L29-37; CL5, L35-37), as the elements of the circuit are selected based on the 
resonance characteristics of the circuit being simulated (CL1, L29-37). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
apparatus of Larsson with the apparatus of Kunimoto et al. that included the load model 
beginning to simulate the anti-resonance circuit on a leading edge of the clock cycle. The artisan 
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would have been motivated because the elements of the circuit would be selected based on the 
resonance characteristics of the circuit being simulated. 

10.2 As per Claim 13, it is rejected based on the same reasoning as Claim 6, supra. Claim 13 
is a method claims reciting the same limitations as Claim 6, as taught throughout by Larsson, 
Evans, Jackson et al., Ogawa et al., Herrell et al. 9 Culler and Kunimoto et al. 

1 1 . Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Larsson 
("Resonance and damping in CMOS circuits with on-chip decoupling capacitance", IEEE 1998) 
in view of Evans (U.S. Patent 6,240,246) and Jackson et al. (U.S. Patent 3,808,370), and further 
in view of Culler (U.S. Patent 6,370,678). 

11.1 As per claim 7, Larsson teaches an apparatus for modeling a resonance circuit of a 
microprocessor (Page 850, Fig. 1; Page 849, CL1, Para 1, Ll-6; Page 849, CL1, Para 3, Ll-2; 
Page 849, CL1, Para 3, Lll-13; Page 849, CL2, Para 1, L2-5; Page 849, CL2, Para 2, Ll-8; 
Page850, CL1, Para 4; Page 850, CL2, Fig 2; Page 854, CL1, Para 3 to CL2, Para 1). Larsson 
does not expressly teach an apparatus for modeling an anti-resonance circuit of a microprocessor. 
Evans teaches an anti-resonance mixing filter implemented using analog components (CL1, 
L47-51; Fig 1, Fig 2 and Fig 3; CL2, L8-16; CL2, L65 to CL3, L10; CL3, L16-30), as the anti- 
resonance circuit isolates the oscillations that are amplified when operating at resonant 
frequencies (CL1, L47-49). It would have been obvious to one of ordinary skill in the art at the 
time of Applicants' invention to modify the apparatus of Larsson including an apparatus for 
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modeling a resonance circuit of a microprocessor with the apparatus of Evans that included an 
anti-resonance mixing filter circuit. The artisan would have been motivated because that would 
allow modeling an anti-resonance circuit of a microprocessor and the anti-resonance circuit 
would isolate the oscillations that would be amplified when operating at resonant frequencies. 

Larsson does not expressly teach an apparatus for modeling an anti-resonance circuit of 
a microprocessor. Jackson et al. teaches an anti-resonance mixing filter implemented using 
digital filter equipment consisting of delay circuits, variable amplifier circuit, fixed amplifier 
circuit and a summer (CL1, L6-15; CL1, L47-51Fig 2a; CL5, L36-51), as that allows 
determining the anti-resonance information of the circuit (CL1, L47-51). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
apparatus of Larsson with the apparatus of Jackson et al. that included an anti-resonance 
mixing filter implemented using digital filter equipment consisting of delay circuits, variable 
amplifier circuit, fixed amplifier circuit and a summer. The artisan would have been motivated 
because that would allow modeling an anti-resonance circuit of a microprocessor and 
determining the anti-resonance information of the circuit., 

Larsson teaches means for simulating a resonance circuit (Page 850, Fig. 1; Page 849, 
CL1, Para 1, Ll-6; Page 849, CL1, Para 3, Ll-2; Page 849, CL1, Para 3, LI 1-13; Page 849, CL2, 
Para 1, L2-5; Page 849, CL2, Para 2, Ll-8; Page850, CL1, Para 4; Page 850, CL2, Fig 2; Page 
854, CL1, Para 3 to CL2, Para 1). Larsson does not expressly teach means for simulating an 
anti-resonance circuit. Jackson et al. teaches an anti-resonance mixing filter implemented using 
digital filter equipment consisting of delay circuits, variable amplifier circuit, fixed amplifier 
circuit and a summer (CL1, L6-15; CL1, L47-51Fig 2a; CL5, L36-51), as that allows 
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determining the anti-resonance information of the circuit (CL1, L47-51). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
apparatus of Larsson that included means for simulating a resonance circuit with the apparatus 
of Jackson et al. that included an anti-resonance mixing filter implemented using digital filter 
equipment consisting of delay circuits, variable amplifier circuit, fixed amplifier circuit and a 
summer. The artisan would have been motivated because that would allow simulating an anti- 
resonance circuit of a microprocessor and determining the anti-resonance information of the 
circuit. 

Larsson does not expressly teach means for synchronizing the means for simulating an 
anti-resonance circuit with a clock signal. Culler teaches means for synchronizing the means for 
simulating an anti-resonance circuit with a clock signal (CL3, L30-42; CL4, L49-59), as that 
allows determining the primary resonant frequencies of the power supply circuits; the resonant 
frequency of the on-chip power supply circuit is used as input to the initial floor planning (CL4, 
L55-59) and to adjust the synthesis of the core logic circuit (C15, L24-35). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
apparatus of Larsson with the apparatus of Culler that included means for synchronizing the 
means for simulating an anti-resonance circuit with a clock signal. The artisan would have been 
motivated because that would allow determining the primary resonant frequencies of the power 
supply circuits; the resonant frequency of the on-chip power supply circuit would be used as 
input to the initial floor planning and to adjust the synthesis of the core logic circuit. 
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Conclusion 



1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
703-305-0043. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach examiner by telephone are unsuccessful, the examiner's 
supervisor, Kevin Teska, can be reached on (703) 305-9704. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 



9600. 



K. Thangavelu 
Art Unit 2123 
June 25, 2004 




